Arachidonic acid strongly stimulates prostaglandin I3 (PGI3) production from eicosapentaenoic acid in human endothelial cells.
Eicosapentaenoic acid (EPA) is a prominent polyunsaturated fatty acid in fish oil which inhibits blood platelet aggregation and thromboxane A2 formation but not prostacyclin-like material generation from vascular endothelium. In this study we investigated interaction between EPA and arachidonic acid (AA) during their oxygenation by cultured endothelial cells. As measured by gas chromatography-mass spectrometry (GC-MS), AA increased markedly prostaglandin I3 (PGI3) production from EPA while that of PGI2 from AA was decreased by EPA. However, increasing the ratio AA/EPA over one almost suppressed the inhibition of PGI2 formation by EPA, and the stimulation of PGI3 production by AA was even higher. The effect of AA on EPA conversion to minor prostaglandins like PGE3 and PGF3 alpha was similar then confirming the stimulating effect and suggesting it is occurring at the cyclooxygenase instead of the prostacyclin synthase level. Altogether these data indicate that, in certain nutritional states where the liberation of EPA from endothelial cells will be accompanied with that of endogenous AA, substantial amounts of PGI3 could contribute to the prostacyclin-like activity of the vessel wall in addition to PGI2.